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Annex A 

(normative) 

Test methods for the classification of dangerous goods 
A.1 Test methods for explosives of class 1 

Explosives substances and articles of class 1 are tested for identification and classification in accordance with 
the requirements of part I of the United Nations' Manual of tests and criteria (see also 7.5.3 and 7.5.4). 

A.2 Test methods for aerosols, and gases and gas mixtures of class 2 

A.2.1 Test methods for aerosols 

A.2.1 .1 The chemical heat of combustion shall be determined by one of the following methods: 

a) ASTM D240; or 

b) ISO 13943 Parts 86.1 - 86.3; or 

c) NFPA30B. 

A.2. 1.2 The following tests shall be performed in accordance with section 31 of part III of the United Nations' 
Manual of tests and criteria: 

a) ignition distance test; 

b) enclosed space test; and 

c) foam flammability test. 

A.2. 2 Test methods for gases and gas mixtures 

See 8.2.1, 8.4.2 and 8.4.5 of this standard. 

A.3 Test methods for flammable liquids of class 3 
A.3.1 Tests for flash point 
A.3. 1.1 General 

The flash point is not an exact physical constant for a given liquid. It depends to some extent on the construction 
of the test apparatus used and on the testing procedure. Flash point data should therefore specify the name of 
the test apparatus. 

A.3. 1.2 Non-viscous flammable liquids 

One of the following closed-cup methods shall be used: 

a) the Abel apparatus, specified in ISO 13736; or 

b) the Pensky-Martens apparatus (close-cup method) specified in ISO 2719 (identical with ASTM D 93 and 
IP 34). 
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A.3.1.3 Viscous flammable liquids 

The closed-cup flash point of viscous flammable substances can be determined in accordance with ISO 1 523. 
Where the temperature of the flash point is too low for the use of water in the water bath, the following 
modifications should be made: 

a) use ethylene glycol in the water bath; 

b) where appropriate, a refrigerator can be used to cool the specimen and apparatus to below the temperature 
required by the method for the expected flash point. For lower temperatures, the sample and equipment 
should be cooled to a suitable temperature, for example, by slowly adding solid carbon dioxide to the ethylene 
glycol. The specimen should be cooled similarly in a separate container of ethylene glycol; and 

c) in order to obtain reliable results, the rate of the temperature rise for the specimen during testing should not be 
exceeded. Depending on the size of the water bath and the amount of ethylene glycol it contains, it could be 
necessary to partially insulate the water bath to achieve a sufficiently slow rate of temperature rise. 

A.3.2 Viscosity test 

Carry out the viscosity test at 23 °C, using the ISO standard cup with a jet of diameter 4 mm (see ISO 2431 ). If 
the flow time exceeds 1 00 s, carry out a second test, using the ISO standard cup but so modified as to be able to 
take a jet of diameter 6 mm. 

A.3.3 Solvent separation test 

A.3.3.1 Applicability 

The test is used to determine the extent of solvent separation in viscous liquids such as paints, enamels, 
varnishes, lacquers, adhesives and polishes with a flash point of less than 23 °C. 

A.3.3.2 Apparatus 

A stoppered 100 ml_ measuring cylinder, of height approximately 250 mm and of uniform internal diameter of 
approximately 30 mm over the calibrated section. 

A.3.3.3 Procedure 

Stir the viscous substance to obtain a uniform consistency and fill the cylinder to the 100 ml_ mark. Insert the 
stopper and leave undisturbed for 24 h. After this period, measure the height of the upper separated layer and 
express this as a percentage of the sample. 

A.3.3.4 Acceptance criteria 

If less than 3 % of the clear solvent separates out, the substance may be considered for inclusion in packing 
group III (see 9.4.1 and 9.4.2). 

A.3.4 Test for combustibility 

The combustibility test is used to determine whether a substance sustains combustion when heated to a 
temperature of 60,5 °C or 75 °C, and when exposed to a flame. Carry out the combustibility test in accordance 
with ISO 9038, taking the following amendments into account: 

a) heat the combustibility tester to a temperature of 60,5 °C ± 1 °C instead of 55 °C ± 1 °C; and 

b) repeat the procedure at a temperature of 75 °C ± 1 °C with a new test specimen if sustained combustion does 
not occur at a temperature of 60,5 °C ± 1 °C. 
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A.4 Test methods for substances of class 4 

A.4.1 Division 4.1 : Test methods for readily combustible solids and solids that can 
cause, or contribute to, fire through friction 

A.4.1. 1 Preliminary screening test 

A.4.1. 1.1 Shape the substance, in its commercial form, into an unbroken strip of dimensions approximately 
250 mm x 20 mm x 10 mm, on a cool, impervious base plate of low thermal conductivity. 

A.4.1 .1 .2 Use a gas burner to apply a flame of temperature at least 1 000 °C and of diameter at least 5 mm, to 
one end of the strip. Note the time that elapses from the moment of application of the flame until the substance 
ignites, or stop the test after 2 min (5 min for metal powders and alloys). 

A.4.1. 1.3 If combustion propagates along 200 mm of the strip within 2 min (20 min for metal powders and 
alloys), carry out the burning rate test described in A.4.1 .2. 

A.4.1. 1.4 If the substance does not ignite or propagate combustion, either by burning with a flame or by 
smouldering along 200 mm of the strip within the time limits stated in A.4.1 .1 .2 or A.4.1 .1 .3, the substance is not 
regarded as a flammable solid of division 4.1 . 

A.4.1. 2 Burning rate test 

A.4.1 .2.1 In the case of commercial powdered or granular substances, loosely fill a mould of a triangular cross 
section of length 250 mm, depth 10 mm and width 20 mm, with the substance under test. Mount a metal sheet on 
each side of the mould in the longitudinal direction to act as two lateral limitations extending 2 mm beyond the 
upper edge of the mould. 

A.4.1 .2.2 Drop the mould three times from a height of 20 mm onto a solid surface. Remove the lateral limitations 
and place a cool, impervious base plate of low thermal conductivity on top of the mould. Invert and remove the 
mould to leave the substance under test in a pile of length 250 mm. 

A.4.1 .2.3 In the case of pastes, spread the substance on a non-combustible base plate in the form of a rope of 
length 250 mm and of cross-sectional area about 100 mm 2 . 

A.4.1 .2.4 Arrange the pile or rope across the draught in a fume cupboard. Ensure that the draught is not varied 
during the test and is sufficient to prevent fumes from escaping into the laboratory. A draught screen can be 
erected around the apparatus. 

A.4.1. 2. 5 Add 1 mLofwatertothe pile or rope at a distance of approximately 35 mm beyond 180 mm from one 
of the ends, by applying the water dropwise over the shortest possible length of the pile or rope. Ensure that the 
entire cross section is wetted without loss of liquid from the sides. Alternatively, the water can be added to a 
hollow of depth up to 3 mm and of diameter 5 mm, on top of the pile or rope. 

NOTE 1 If a wetting agent is necessary because plain water rolls off the sides of the pile or rope, ensure that the wetting 
agent is free from combustible diluents and that the total active matter in the wetting agent does not exceed 1 g/L. 

NOTE 2 A wetted zone is not required for metal powders. 

A.4.1 .2.6 Ignite the pile or rope at the end, approximately 21 5 mm from the wetted zone, with a small flame or a 
hot wire of temperature at least 1 000 °C and of diameter at least 5 mm. In the case of a moisture-sensitive 
substance, carry out the test as quickly as possible after removal of the substance from its container. 

A.4.1 .2.7 When the pile or rope of powdered, granular or pasty substances has burned a distance of 80 mm, 
note the time of burning over the next 100 mm. Also note whether the wetted zone stops propagation of the 
flame for at least 4 min. Designate a packing group in accordance with the criteria given in A.4. 1.3.1. 



A3 



This standard is exclusively for use on one standalone PC. To access it from a file server or intranet constitutes a violation of SABS 

copyright rules. Note that only one printout of the standard may be made. 

SANS 10228:2010 

Edition 5 

A.4.1 .2.8 In the case of a metal powder, note the time of burning after ignition until the reaction has spread over 
the entire length of the specimen. Designate a packing group in accordance with the criteria given in A.4.1 .3.2. 

A.4.1 .2.9 Unless a positive result is observed earlier, perform the test six times, each time using a clean, cool 
base plate. 

A.4.1. 3 Assignment of packing groups (tested in accordance with A.4.1. 2) 

A.4.1 .3.1 Readily combustible solids other than metal powders 

The packing groups for these substances are assigned as follows: 

a) packing group II: burning time is less than 45 s and the wetted zone does not stop flame propagation for at 
least 4 min; or 

b) packing group III: the burning time is less than 45 s and the wetted zone stops flame propagation for at least 
4 min. 

A.4.1 .3.2 Metal powders 

The packing groups for these substances are assigned as follows: 

a) packing group II: the zone of the reaction observed spreads overthe entire length of the specimen in 5 min or 
less; or 

b) packing group III: the zone of the reaction observed spreads overthe entire length of the specimen in more 
than 5 min but in less then 10 min. 

NOTE The packing group for a solid that can cause fire through friction is assigned by analogy with existing entries or in 
accordance with any appropriate special provision (see B.1). 

A.4.2 Division 4.2: Test methods for substances liable to spontaneous combustion 

A.4.2.1 Test methods for pyrophoric substances 

A.4.2. 1.1 Solid pyrophoric substances 

A.4.2. 1.1.1 Procedure 

Pour 1 ml_ to 2 ml_ of the powdered substance under test from a height of approximately 1 m onto a non- 
combustible surface. Note whether the substance ignites either during the drop or within 5 min of settling. Unless 
a positive result is obtained, repeat this test five more times with different portions. 

A.4.2.1 .1 .2 Assessment of results 

Classify the solid substance in packing group I if the sample ignites in one of the tests. 
A.4.2.1 .2 Liquid pyrophoric substances 
A.4.2. 1.2.1 General 

The pyrophoric property of a liquid is determined by its ability to 

a) ignite when added to an inert carrier and exposed to air (see A.4.2.1 .2.2), or 

b) char or ignite a filter paper on contact with air (see A.4.2.1 .2.3). 
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A.4.2. 1.2.2 Procedure 1 

Fill a porcelain cup of diameter approximately 100 mm to a height of about 5 mm with diatomaceous earth or 
silica gel at room temperature. Pour approximately 5 ml_ of the substance under test into the prepared porcelain 
cup and observe whether the substance ignites within 5 min. Unless a positive result is obtained, repeat this 
procedure five more times. 

Follow procedure 2 (see A.4.2. 1.2. 3) if a negative result is obtained. 

A.4.2. 1.2. 3 Procedure 2 

Conduct the test at a temperature of 25 °C ± 2 °C and at a relative humidity of 50 % ± 5 %. With a syringe, 
transfer 0,5 ml_ of the liquid under test to an indented, dry, fine filter paper. Observe whether the filter paper 
ignites or chars within 5 min. Unless a positive result is obtained, perform the test two more times with different 
portions of the liquid under test (use fresh filter paper each time). 

A.4.2. 1.2.4 Assessment of results 

Classify the liquid substance in packing group I if it ignites on contact with the inert carrier, or if ignites or chars 
the filter paper. 

A.4.2.2 Test method for self-heating substances 

A.4.2. 2.1 Principle 

Specimens of the substance in cubical containers of sides 25 mm and 100 mm are maintained at temperatures 
of 100 °C, 120 °C or 140 °C for 24 h and their temperatures are then measured to determine whether they 
exceed the oven temperature by 60 °C. 

A.4.2. 2. 2 Apparatus 

A.4.2. 2. 2.1 Oven, of the hot-air circulating type, of inner volume exceeding 9 L and capable of maintaining an 
internal temperature of 100 °C ± 2 °C, 120 °C ± 2 °C or 140 °C ± 2 °C. 

A.4.2. 2. 2. 2 Specimen containers, a 25 mm cubical container and a 100 mm cubical container, both made of 
stainless steel net of mesh aperture size 0,05 mm, and both having an open top face. Each container is housed 
in a cube-shaped holder with an open top face that is also made of stainless steel net of mesh aperture size 
0,60 mm, and is slightly larger than the specimen container, so that the container just fits into the holder. Another 
holder, of dimensions 150 mm x 150 mm x 250 mm and made of stainless steel net of mesh aperture size 
0,595 mm, is used to suspend the assembly in the oven. 

A.4.2. 2. 2. 3 Chromel-alumel thermocouples, of diameter 0,3 mm and capable of continuously measuring the 
temperatures in the centre of the specimens and between the specimen containers and the oven wall. 

A.4.2.2. 3 Procedure 

A.4.2.2. 3.1 Fill the 100 mm specimen container (see A.4.2. 2. 2.2) to the brim with the powdered or granular 
substance, in the form to be transported, and tap the container several times. Once the specimen has settled, 
add more specimen. When the specimen is heaped, level it to the brim. Ensure that the container is housed in 
the holder and is suspended in the centre of the oven inside the large stainless steel holder, which shall be so 
located as to avoid the effects of air circulation. 

A.4.2.2. 3.2 Raise the oven temperature to 140 °C ± 2 °C and maintain this temperature for 24 h. Record the 
temperature of the specimen and of the oven continuously. Note whether spontaneous ignition occurs or the 
temperature of the specimen exceeds the oven temperature by 60 °C. 
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A.4.2.2.3.3 If negative results are obtained, do not undertake any further testing. If positive results are obtained, 
perform a second test, using the specimen in the 25 mm specimen container to determine the data for the 
packing group assignment (see A.4.2.2.5). 

A.4.2.2.3.4 If positive results are obtained at 140 °C with the substance in a 100 mm container, but not in a 
25 mm container, then an additional test with the substance in a 100 mm container shall be performed 

a) at 120 °C if the substance is intended for transport in packaging of capacity exceeding 450 L volume but not 
exceeding 3 m 3 , or 

b) at 100 °C if the substance is intended for transport in packaging of capacity not exceeding 450 L volume. 
A.4.2.2.4 Assessment of results 

A substance is not classified as a self-reactive substance of division 4.2 if 

a) a negative result is obtained in a test using a 100 mm specimen container at 140 °C, 

b) a positive result is obtained with a 100 mm specimen container at 140 °C and a negative result is obtained 
with a 25 mm specimen container at 140 °C, and with the additional test at 120 °C (see A.4.2.2.3.4(a)), 
provided that the substance is to be transported in packages of capacity not exceeding 3 m 3 , and 

c) a positive result is obtained with a 100 mm specimen container at 140 °C and a negative result is obtained 
with a 25 mm specimen container at 140 °C and with the additional test at 100 °C (see A.4.2.2. 3.4(b)), 
provided that the substance is to be transported in packages of capacity not exceeding 450 L. 

A.4.2.2.5 Assignment of packing groups 

A.4.2.2. 5.1 Packing group II 

Packing group II is assigned to a self-heating substance if a positive result is obtained in a test using a 25 mm 
specimen container at 140 °C. 

A.4.2.2. 5.2 Packing group III 

Packing group III is assigned to a self-heating substance if 

a) a positive result is obtained in a test using a 100 mm specimen container at 140 °C and a negative result is 
obtained using a 25 mm specimen container at 140 °C, and the substance is to be transported in packages of 
capacity exceeding 3 m 3 , 

b) a positive result is obtained in a test using a 100 mm specimen container at 140 °C and a negative result is 
obtained using a 25 mm specimen container, a positive result is obtained in the additional test using a 
100 mm specimen container at 120 °C, and the substance is to be transported in packages of capacity 
exceeding 450 L, and 

c) a positive result is obtained in a test using a 100 mm specimen container at 140 °C and a negative result is 
obtained using a 25 mm specimen container at 140 °C, and a positive result is obtained using a 100 mm 
specimen container at 100 °C. 

A.4.3 Division 4.3: Test methods for water-reactive substances 

A.4.3.1 Principle 

The test methods are used to determine whether the reaction of a substance with water leads to the evolution of 
a dangerous amount of flammable gases. The test methods can be applied to solid and liquid substances. The 
methods are not applicable to pyrophoric substances. Except in test D (see A.4.3. 2.4), the substance is tested in 
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its commercial form by bringing it into contact with water at ambient temperature. If the gas ignites spontaneously 
at any step, no further testing is necessary. 

A.4.3.2 Procedures 

A.4.3.2.1 Test A 

Place a small quantity (approximately 2 mm in diameter) of the test substance into a trough of distilled water at 
20 °C. Note if any gas evolves and if the gas ignites spontaneously. 

A.4.3.2.2 TestB 

In a 100 mm diameter evaporating dish, float filter paper on distilled water at 20 °C. Place a small quantity 
(approximately 2 mm in diameter) of the test substance on the centre of the filter paper. Note if any gas evolves 
and if the gas ignites spontaneously. 

NOTE The purpose of the filter paper is to keep the substance from dispersing, under which condition the likelihood of 
spontaneous ignition of any gas is the greatest. 

A.4.3.2.3 TestC 

Make the test substance into a pile of height approximately 20 mm and of diameter 30 mm, with an indentation at 
the top. Put a few drops of water in the hollow and note if any gas evolves and if the gas ignites spontaneously. 

A.4.3.2.4 Test D 

In the case of solid substances, inspect the substance for any powder particles of diameter less than 500 urn. If 
the powder particles constitute more than 1 % (by mass) of the total, or if the substance is friable, grind the entire 
specimen to a powder before testing, to allow for a reduction in particle size during handling and transport. Test 
liquid substances in their commercial state. Carry out the test in triplicate at ambient temperature and at normal 
atmospheric pressure. 

Weigh a suitable amount of the substance under test (up to a maximum of 25 g) into a conical flask, to produce 
between 1 00 ml_ and 250 ml_ of gas. 

Fill a dropping funnel with water. Open the tap of the dropping funnel to let the water into the conical flask and, at 
the same time, start a stopwatch. Using any suitable means, measure the volume of the gas that evolves, and 
note the time it takes for all the gas to be evolved. 

Calculate the rate of evolution of gas over 7 h at 1 h intervals. If the rate of evolution is erratic or increases after 
7 h, extend the measuring time to a maximum time of 5 d. 

Stop the 5 d test if the rate of gas evolution becomes steady or continually decreases and sufficient data have 
been established to assign a packing group to the substance under test, or to determine that the substance shall 
not be classified in division 4.3. Test the gas for flammability if its chemical identity is unknown. 

A.4.3.3 Assignment of packing groups 

A.4.3.3.1 Packing group I 

Packing group I is assigned to a substance that 

a) reacts violently with water at ambient temperature, with a general tendency for the gas evolved to ignite 
spontaneously, and 

b) reacts readily with water at ambient temperature at such a rate that the evolution of flammable gas is equal to 
or exceeds 10 L/kg of the substance in any 1 min. 



A7 



This standard is exclusively for use on one standalone PC. To access it from a file server or intranet constitutes a violation of SABS 

copyright rules. Note that only one printout of the standard may be made. 

SANS 10228:2010 

Edition 5 

A.4.3.3.2 Packing group II 

Packing group II is assigned to a substance that 

a) reacts readily with water at ambient temperature at such a rate that the evolution of flammable gas is equal to 
or exceeds 20 L/kg/h of the substance under test, and 

b) does not comply with the criteria for packing group I. 
A.4.3.3.3 Packing group III 

Packing group III is assigned to a substance that 

a) reacts slowly with water at ambient temperature at such a rate that the evolution of flammable gas is equal to 
or exceeds 1 L/kg/h of the substance under test, and 

b) does not comply with the criteria for packing groups I or II. 

A.5 Test methods for oxidizing substances and organic peroxides of class 5 

A.5.1 Division 5.1 : Test methods for oxidizing substances 

A.5.1.1 Test method for oxidizing solids 

A.5.1. 1.1 Principle 

The potential for a solid substance to increase the burning rate or burning intensity of a combustible substance 
when the two components are thoroughly mixed in a ratio of 1:1 (by mass) and 1:4 (by mass), is measured. 

A.5.1 .1.2 Reagents 

A.5. 1.1. 2.1 Potassium bromate (technically pure), of particle size in the range of 0,15 mm to 0,3 mm, is 
used as the standard substance. 

Do not grind the potassium bromate. Dry it at 65 "Cfora minimum of 12 hand keep in a desiccator until cool and 
required for use. 

A.5. 1.1. 2.2 Cellulose, of fibre length between 50 urn and 250 urn and a mean diameter of 25 urn is used as the 
combustible material. 

Dry the cellulose in a layer of thickness not exceeding 25 mm at 105 °Cfor4 hand keep in a desiccator until cool 
and required for use. The water content shall be less than 0,5 % (by dry mass). If necessary, the drying time 
shall be prolonged to achieve this. 

A.5.1 .1.3 Apparatus 

A.5. 1.1. 3.1 Ignition wire, an inert metal wire, for example nickel/chromium, shaped as shown in figure A.1 
connected to an electrical power source and with the following characteristics: 

a) length 30 cm ± 1 cm; 

b) diameter 0,60 mm ± 0,05 mm; 

c) electrical resistance 6,0 Q/m ± 0,5 Q/m; and 

d) electrical power dissipated in the wire 150 W ± 7 W. 
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A.5.1 .1 .3.2 Glass funnel, a 60° glass funnel with a base diameter of 70 mm and sealed at the narrow end. 

A.5.1 .1 .3.3 Plate, impervious, low heat conducting plate of dimensions 1 50 mm x 1 50 mm and a thickness of 
6 mm. 

NOTE A thermal conductivity of 0,23 W/mK at a temperature of °C is suitable. Other plates with a similar conductivity 
could be used. 

A.5.1 .1 .3.4 Fume cupboard, or other kind of ventilated area in which there is some ventilation but with an air 
stream velocity of 0,5 m/s. The fume system shall be suitable for the capture of toxic fumes. 

A.5.1. 1.4 Preparation 

A.5.1 .1 .4.1 Inspect the specimen, in the form it is intended for transport, for any powder particles of less than 
500 urn. If the powder constitutes more than 10 % (by mass) of the total, or if the substance is friable, the whole 
specimen shall be ground to a powder before testing. This is to allow for a reduction in particle size during 
handling and transport. 

A.5.1. 1.4.2 Prepare 30,0 g ± 0,1 g standard mixtures of potassium bromate and cellulose in the potassium 
bromate to cellulose ratios of 2:3 (by mass), 3:2 (by mass) and 3:7 (by mass). 

A.5.1. 1.4.3 Prepare 30,0 g± 0,1 g mixtures of the specimen, in the form it is intended for transport 
(see A.5.1 .1 .4.1 ), and cellulose in the specimen to cellulose ratios of 1 :1 (by mass) and 4:1 (by mass). 

A.5.1. 1.4.4 Mechanically mix each mixture as thoroughly as possible without excessive stress. Each mixture 
shall be made individually, used as soon as possible, and not taken from a batch. 

A.5.1. 1.5 Procedure 

A.5.1. 1.5.1 Place the plate in a ventilated area (see A.5.1. 1.3.4) and perform the test at atmospheric pressure 
and an ambient temperature of 20 °C ± 5 °C. Place the ignition wire (see figure A.1) on the plate. 

A.5.1. 1.5.2 Fill the glass funnel with the test mixture and form the mixture into a conical pile of base diameter 
approximately 70 mm, covering the looped ignition wire resting on the plate. 

A.5.1 .1 .5.3 Supply electric power to the ignition wire and maintain the power for the duration of the test or for 
3 min if the mixture does not ignite and burn. 

A.5.1. 1.5.4 Record the time from when the power is switched on until the main reaction, for example flame, 
incandescence or glowing combustion, ends. Intermittent reaction, such as sparking or spluttering, after the main 
reaction shall not be taken into account. 

A.5.1 .1 .5.5 Repeat the test if the ignition wire breaks during the test, unless breaking of the wire clearly does not 
affect the result. 

A.5.1. 1.5.6 Perform the test five times on each specimen mixture and five times on each standard mixture. 

A.5.1 .1 .6 Assignment of packing groups 

A.5.1. 1.6.1 General 

The packing groups of solid oxidizing substances are assigned on the basis of 

a) the comparison of the mean burning time with those of the standard mixtures; and 

b) whether the mixture of oxidizing substance and cellulose ignites and burns. 
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A.5.1 .1.6.2 Packing group I 

Packing group I is assigned to a substance tested in the 1:1 (by mass)or4:1 (by mass) mixture of specimen and 
cellulose that exhibits a mean burning time less than the mean burning time of a 3:2 (by mass) standard mixture 
of potassium bromate and cellulose. 

A.5.1 .1.6.3 Packing group II 

Packing group II is assigned to a substance tested in the 1:1 (by mass)or4:1 (by mass) mixture of specimen and 
cellulose that exhibits a mean burning time equal to or less than the mean burning time of a 2:3 (by mass) 
mixture of potassium bromate and cellulose. 

A.5.1. 1.6.4 Packing group III 

Packing group III is assigned to a substance tested in the 1:1 (by mass) or 4:1 (by mass) mixture of specimen 
and cellulose that exhibits a mean burning time equal to or less than the mean burning time of a 3:7 (by mass) 
mixture of potassium bromate and cellulose. 

A.5.1. 1.6.5 Not division 5.1 

Division 5.1 does not apply to a substance in both the 1:1 (by mass) and 4:1 (by mass) mixtures of specimen and 
cellulose that does not ignite and burn, or that exhibits a mean burning time exceeding that of a 3:7 (by mass) 
mixture of potassium bromate and cellulose. 
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Figure A.1 — Ignition wire 
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A.5.1.2 Test methods for oxidizing liquids 
A.5. 1.2.1 Principle 

The potential for a liquid substance to increase the burning rate or burning intensity of a combustible substance 
(fibrous cellulose) when the two components are thoroughly mixed in a ratio of 1:1 (by mass), is measured. 

A.5. 1.2.2 Reagents 

A.5. 1.2.2.1 Cellulose, of fibre length between 50 urn and 250 urn and a mean diameter of 25 urn is used as the 
combustible material. 

Dry the cellulose in a layer of thickness not exceeding 25 mm at 105 °Cfor4 hand keep in a desiccator until cool 
and required for use. The water content shall be less than 0,5 % (by dry mass). If necessary, the drying time 
shall be prolonged to achieve this. 

A.5.1.2. 2. 2 Standard substances, 50 % perchloric acid, 40 % aqueous sodium chlorate solution and 65 % nitric 
acid. 

A.5. 1.2.3 Apparatus 

A.5. 1.2.3.1 Pressure vessel (see figure A. 2), cylindrical steel pressure vessel (A) of length 89 mm and of 
external diameter 60 mm. 

Two flats are machined on opposite sides (reducing the cross section of the vessel to 50 mm) to facilitate holding 
whilst fitting up the firing plug (C) and the bursting disc (E). 

The pressure vessel, that has a bore of diameter 20 mm, is internally rebated at either end to a depth of 19 mm 
and threaded to accept a one inch British Standard Pipe (BSP). 

A pressure take-off, in the form of a side arm (F), is screwed into the curved face of the pressure vessel 35 mm 
from one end at 90° to the machined flats. The socket for this is bored to a depth of 12 mm and threaded to 
accept a half inch BSP thread on one end of the side arm. If necessary, an inert seal is fitted to ensure a gas- 
tight seal. The side arm extends 55 mm beyond the pressure vessel body and has a bore of 6 mm. The end of 
the side arm is rebated and threaded to accept a diaphragm type pressure transducer (G). Any pressure 
measuring device can be used, provided that it is not affected by the hot gases or the decomposition products 
and is capable of responding to rates of pressure rise of 690 kPa to 2 070 kPa in not more than 5 min. 

The end of the pressure vessel furthest from the side arm is closed with a firing plug (C) that is fitted with two 
electrodes, one (J) insulated from, and the other (K) earthed to, the plug body. The other end of the pressure 
vessel is closed by a bursting disc (E) with a bursting pressure of approximately 2 200 kPa and held in place with 
a retaining plug (B) that has a bore of 20 mm. If necessary, an inert seal is used with the firing plug (C) to ensure 
a gas-tight fit. A support stand holds the assembly together (see A. 5.1 .2.3.2). 

A.5. 1.2.3.2 Support stand (see figure A.3), a mild steel base plate of dimensions 235 mm x 184 mm x 6 mm 

and a 185 mm length of square hollow section of dimensions 70 mm x 70 mm x 4 mm. 

A section is so cut from each of the two opposite sides at one end of the length of the square hollow section that 
a structure that has two flat sided legs surmounted by 86 mm length of intact box results. One end of these flat 
sides is cut to an angle of 60° to the horizontal and welded to the base plate. A slot of width 22 mm and of depth 
46 mm is machined in one side of the upper end of the base section in such a manner that, when the pressure 
assembly is lowered into the box section support with the firing-plug end first, the side arm is accommodated in 
the slot. 

A packing piece of steel of width 30 mm and of thickness 6 mm is welded to the lower internal face of the box 
section to act as a spacer. Two 7 mm thumb screws, tapped into the opposite face, serve to hold the pressure 
vessel firmly in place. Two strips of steel of width 12 mm and of thickness 6 mm are welded to the side pieces 
abutting the base of the box section, to support the pressure vessel from beneath. 
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A.5.1 .2.3.3 Ignition system, of nickel/chromium wire with one of the configurations shown in figure A.4 and with 
the following characteristics: 

a) length 25 cm; 

b) diameter 0,6 mm; and 

c) electrical resistance 3,85 Q/m. 

The distance between the bottom of the pressure vessel (see A.5.1. 2. 3.1 and figure A.2) and the underside of 
the ignition coil should be 20 mm. If the electrodes are not adjustable, the ends of the ignition wire between the 
coil and the bottom of the pressure vessel shall be insulated by a ceramic sheath. The wire is heated by a 
constant power supply able to deliver at least 10 A. 

A.5.1 .2.3.4 Armoured fume cupboard, or firing cell 

A.5.1 .2.4 Preparation 

Assemble the apparatus complete with the pressure transducer and the heating system, but without the bursting 
disc in position, and support with the firing plug down. 

A.5.1 .2.5 Procedure 

A.5.1 .2.5.1 Mix 2,5 g of the specimen with 2,5 g of the dried cellulose in a glass beaker with a glass stirring rod. 

WARNING — For safety reasons the mixing shall be performed with a safety shield between the operator 
and the mixture. 

A.5.1 .2.5.2 Add the specimen mixture, in small portions, with tapping, to the pressure vessel. Make sure that the 
mixture is packed around the ignition coil and is in good contact with it. Ensure that the coil has not been 
distorted during the packing process. 

NOTE If the specimen mixture ignites during mixing or filling, no further testing is necessary. 

A.5.1. 2. 5.3 Place the bursting disc in position and screw in the retaining plug tightly. 

A.5.1 .2.5.4 Transfer the charged vessel, with the bursting disc uppermost, to the support stand in the armoured 
fume cupboard or firing cell. 

A.5.1 .2.5.5 Connect the power supply to the external terminals of the firing plug and apply a current of 1 A. The 
time that elapses from the moment when the mixing is started until such time when the power is switched on 
should be about 10 min. 

A.5.1. 2. 5.6 Record the signal produced by the pressure transducer on a suitable system, for example, a 
transient recorder coupled to a chart recorder, which allows for both the evaluation and the generation of a 
permanent record of the time profile obtained. 

A.5.1. 2. 5.7 Heat the mixture until the bursting disc ruptures, or until at least 60 s has elapsed. 

WARNING — If the bursting disc does not rupture, the mixture shall be allowed to cool before carefully 
dismantling the apparatus and precautions shall be taken to allow for any pressurization. 

A.5.1. 2. 5. 8 Perform five trials with the mixture and each of the standard substances (see A.5.1. 2. 2. 2). The 
concentration of the substance tested shall be specified in the test report. If saturated solutions are tested, they 
should be prepared at 20 °C. 
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A.5.1 .2.5.9 Note the time taken for the pressure to rise from 690 kPa to 2 070 kPa above atmospheric pressure. 
Use the mean time interval for classification of the substance. 

A.5.1 .2.6 Assessment of results 

The test results are assessed on the basis of 

a) whether the mixture of specimen and cellulose ignites spontaneously, and 

b) the comparison of the mean time taken for the pressure to rise from 690 kPa to 2 070 kPa gauge pressure 
with those of the standard substances. 

A.5.1 .2.7 Assignment of packing groups 

A.5.1. 2. 7.1 Packing group I 

Packing group I is assigned to any substance that 

a) in the 1:1 (by mass) mixture (see A.5.1. 2. 5.1) of specimen and cellulose tested, ignites spontaneously, or 

b) in the 1:1 (by mass) mixture (see A.5.1. 2. 5.1) of specimen and cellulose tested, exhibits a mean pressure rise 
time less than the pressure rise time of a 1 :i (by mass) mixture of 50 % perchloric acid and cellulose. 

A.5.1 .2.7.2 Packing group II 

Packing group II is assigned to a substance that 

a) in the 1:1 (by mass) mixture (see A.5.1. 2. 5.1) of specimen and cellulose tested, exhibits a mean pressure rise 
time less than or equal to the mean pressure rise time of a 1 :1 (by mass) mixture of 40 % aqueous sodium 
chlorate solution and cellulose, and 

b) does not comply with the criteria for packing group I. 
A.5.1 .2.7.3 Packing group III 

Packing group III is assigned to a substance that 

a) in the 1:1 (by mass) mixture (see A.5.1. 2. 5.1) of specimen and cellulose tested, exhibits a mean pressure rise 
time less than or equal to the mean pressure rise time of a 1:1 (by mass) mixture of 65 % nitric acid and 
cellulose, and 

b) does not comply with the criteria for packing groups I or II. 
A.5.1 .2.7.4 Exemption from division 5.1 

Division 5.1 does not apply to a substance that 

a) in the 1:1 (by mass) mixture (see A.5.1. 2. 5.1) of specimen and cellulose tested, exhibits a pressure rise of 
less than 2 070 kPa gauge pressure, or 

b) exhibits a mean pressure rise time exceeding the mean pressure rise time of a 1:1 (by mass) mixture of 65 % 
nitric acid and cellulose. 

A.5.2 Division 5.2: Test methods for organic peroxides 

See 1 1 .2.5 of this standard. 
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A pressure vessel body 

B bursting disc retaining plug 

C firing plug 

D soft lead washer 

E bursting disc 

F side arm 

G pressure transducer thread 



H washer 

J insulated electrode 
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Figure A.2 — Pressure vessel 
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Figure A.3 — Support stand 
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NOTE Either of these configurations may be used. 

Legend 

A ignition coil 

B insulation 

C electrodes 

D firing plug 

Figure A.4 — Ignition system 

A.6 Test methods for toxic and infectious substances of class 6 
A.6.1 Division 6.1 : Test methods for inhalation toxicity of liquid mixtures 
A.6. 1.1 General 

If the formulas given in 12.1.4.9 cannot be applied because of the absence of inhalation toxicity data for the 
constituents of a liquid mixture, the following simplified threshold toxicity tests can be performed in order to 
assign a packing group to the mixture. When these threshold tests are used, the most restrictive packing group 
determined shall be used for the transport of the mixture. 

A.6.1. 2 Test methods for packing group I assignment 

A.6.1. 2.1 Method A 

Vaporize a sample of the liquid mixture and dilute it with air to create a test atmosphere of 1 000 mL/m 3 of 
vaporized mixture in air. 

Expose five female and five male albino rats to the test atmosphere for 1 h and observe the test animals for 1 4 d. 
Note how many of the test animals die within this observation time. 

A.6.1. 2.2 Method B 

Dilute a sample of the vapour in equilibrium with the liquid mixture at 20 "Cwith nine equal volumes of air to form 
a test atmosphere. 

Expose five female and five male albino rats to the test atmosphere for 1 h and observe the test animals for 1 4 d. 
Note how many of the test animals die within this observation time. 
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A.6. 1.2.3 Criteria 

If five or more of the test animals die within the 14 d observation time, the liquid mixture is assumed to have 

a) an LC 50 equal to or less than 1 000 mL/m 3 , and 

b) a volatility equal to or exceeding 10 times the volatility of the inhalation toxicity (/.C 50 ) of the mixture. 
A.6. 1.2.4 Packing group assignment 

Assign packing group I to the liquid mixture if both the criteria of A.6.1.2.3 are met. 

A.6.1.3 Test methods for packing group II assignment 

A. 6. 1.3.1 Method A 

Vaporize a sample of the liquid mixture and dilute it with air at 20 °C to create a test atmosphere of 3 000 mL/m 3 
vaporized mixture in air. 

Expose five female and five male albino rats to the test atmosphere for 1 h and observe the test animals for 1 4 d. 
Note how many of the test animals die within this observation time. 

A.6.1.3.2 Method B 

Use a sample of the vapour in equilibrium with the liquid mixture at 20 °C as test atmosphere. 

Expose five female and five male albino rats to the test atmosphere for 1 h and observe the test animals for 1 4 d. 
Note how many of the test animals die within this observation time. 

A.6. 1.3.3 Criteria 

If five or more of the test animals die within the 14 d observation time, the liquid mixture is assumed to have 

a) an LC 50 equal to or less than 3 000 mL/m 3 , and 

b) a volatility equal to or exceeding the volatility of the inhalation toxicity {LC 50 ) of the mixture. 
A.6. 1.3.4 Packing group assignment 

Assign packing group II to the mixture if both criteria of A. 6. 1.3. 3 are met and packing group I does not apply. 

A.6.1.4 Test methods for packing group III assignment 

A.6.1.4.1 Method A 

Vaporize a sample of the liquid mixture and dilute it with air to create a test atmosphere of 5 000 mL/m 3 vaporized 
mixture in air. 

Expose five female and five male albino rats to the test atmosphere for 1 h and observe the test animals for 14 d. 
Note how many of the test animals die within this observation time. 

A.6.1.4.2 Method B 

Measure the vapour pressure of the liquid mixture at 20 °C. 
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A.6. 1.4.3 Criteria 

A.6.1. 4.3.1 If five or more of the test animals subjected to method A described in A.6. 1.4.1 die within the 14 d 
observation time, the mixture is assumed to have an LC 50 equal to or less than 5 000 mL/m 3 . 

A.6.1 .4.3.2 If the vapour pressure of the liquid mixture at 20 °C is equal to or exceeding 1 000 mL/m 3 , the 
mixture is presumed to have a volatility equal to or exceeding one fifth of the volatility of the inhalation toxicity 
(LC 50 ) of the mixture. 

A.6.1 .4.4 Packing group assignment 

Assign packing group III to the liquid mixture if both criteria given in A.6.1 .4.3 are met and packing group I and 
packing group II do not apply. 

A.6.2 Division 6.2: Test methods for infectious substances 

See 1 1 .2.6.1 of this standard. 

A.7 Test methods for radioactive material of class 7 

Consult with the relevant competent authorities. 

A.8 Test methods for corrosive substances of class 8 

See 14.3.2 of this standard. 

A.9 Test methods for miscellaneous dangerous substances and goods of 
class 9 

A.9.1 Test methods for ammonium nitrate fertilizers capable of self-sustaining 
decomposition 

See section 38.2 in part III of the United Nations' Manual of tests and criteria. 
A.9.2 Test methods for lithium batteries 

See section 38.3 in part III of the United Nations' Manual of tests and criteria. 
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